Gallium, a promising candidate to disrupt the vicious cycle driving osteolytic metastases.
Bone metastases of breast cancer typically lead to a severe osteolysis due to an excessive osteoclastic activity. On the other hand, the semi-metallic element gallium (Ga) displays an inhibitory action on osteoclasts, and therefore on bone resorption, as well as antitumour properties. Thus, we explored in vitro Ga effects on osteoclastogenesis in an aggressive bone metastatic environment based on the culture of pre-osteoclast RAW 264.7 cells with conditioned medium from metastatic breast tumour cells, i.e. the breast tumour cell line model MDA-MB-231 and its bone-seeking clone MDA-231BO. We first observed that Ga dose-dependently inhibited the tumour cells-induced osteoclastic differentiation of RAW 264.7 cells. To mimic a more aggressive environment where pro-tumourigenic factors are released from bone matrix due to osteoclastic resorption, metastatic breast tumour cells were stimulated with TGF-β, a mayor cytokine in bone metastasis vicious cycle. In these conditions, we observed that Ga still inhibited cancer cells-driven osteoclastogenesis. Lastly, we evidenced that Ga affected directly and strongly the proliferation/viability of both cancer cell lines, as well as the expression of major osteolytic factors in MDA-231BO cells. With the exception of two small scale clinical studies from 1980s, this is the first time that antitumour properties of Ga have been specifically studied in the context of bone metastases. Our data strongly suggest that, through its action against the vicious cycle involving bone cells and tumour cells, Ga represents a relevant and promising candidate for the local treatment of bone metastases in patients with breast cancer.